Abstract
INTRODUCTION
Chronic liver diseases and cirrhosis are now being recognized as an important cause of morbidity and mortality worldwide. Acute variceal hemorrhage (AVH) secondary to cirrhosis is to date the most important cause of mortality in cirrhosis [1] . In Pakistan, hepatitis B and C are the most important causes of cirrhosis [2] . The frequency of varices is very high in cirrhotic patients, nearly 40% of patients with compensated cirrhosis and 60% with decompensated cirrhosis have varices [3] . Due to recent advancements, mortality from AVH has been reduced to 20% from the first variceal bleed [4] . Bleeding from AVH carries a high risk of mortality during the first 5 d, with a gradual decline in risk over the next 4-6 wk [5] . The prediction and evaluation of adequate hemostasis by non-endoscopic methods are desired by treating physicians. Many criteria and definitions to evaluate failure to control and prevent variceal bleeding were developed in the Baveno Consensus Workshops Ⅰ-Ⅲ but failed in clinical application due to cumbersome procedures and calculations [6] [7] [8] [9] [10] . Further developments in this subject identified an independent factor the "Adjusted Blood Requirement Index (ABRI)" in the Baveno Workshop Ⅳ [11] . ABRI was developed to determine adequate control or failure to control variceal hemorrhage. An ABRI value of ≥ 0.75 at any point time was defined as a failure to control variceal bleeding [11] . Failure of AVB control leads to increased mortality. Thus ABRI could be used to assess the risk of mortality. A correlation between ABRI and mortality has not been evaluated in a prospectively designed study. We have reported its correlation with outcome in a retrospective analysis previously [12] . As there are no reports of a prospective evaluation of ABRI and its relation to mortality, there is a need to assess this correlation in our settings.
This study was designed to evaluate the correlation between ABRI and outcome at the 7th day after hospital admission as improved or expired in acute variceal bleeding.
MATERIALS AND METHODS
All cirrhotic patients who presented with AVB were included. Informed consent was obtained from all patients. Patients with a history of previous band ligation or sclerotherapy, hepatocellular carcinoma and the presence of peptic ulcer or gastrointestinal (GI) malignancy on endoscopy were excluded. Patients were managed as per standard protocol of acute variceal bleeding [10] . Blood samples were taken for Complete Blood Counts, Prothrombin Time, Liver Function Tests and albumin before the start of therapy. Child's Pugh Class assessment was carried out. All patients were given terlipressin 2 mg iv initial dose and followed by 1 mg/6 h for 3 d. The number of blood units transfused was noted and endoscopic variceal band ligation (EVBL) was performed within 24 h of admission. Study endpoint was patient outcome (alive or expired at the 7th day after admission). The ABRI value was calculated using the following formula [11] : ABRI = blood units transfused/[(final hematocrit -initial hematocrit) + 0.01]. Child's Pugh score was calculated using the formula [13] shown in Table 1 .
Sample size
Sample size was estimated using the following parameters: Level of Significance (α) = 5%; Power of test (1-β) = 80%; Test value of population proportion (Po) = 20% (0.2); Anticipated value of population proportion (Pa) = 30% (0.3); Sample size (n) = 109. 
Statistical analysis

RESULTS
A total of 113 patients fulfilling the inclusion/exclusion criteria were inducted. These included 76 (67.3%) male (44.3 ± 11.8 years) and 37 (32.7%) female (44.1 ± 9.4 years). Terlipressin was given to 111 patients (98.2%) immediately on admission. EVBL was performed in 105 (92.9%) patients. The assessment on admission showed that 18 (15.9%) were in Child's Pugh Class A; 82 (72.6%) in Child's Pugh Class B and 13 (11.5%) were in Child's Pugh Class C. The median number of blood transfusions given was 3.0 pints and the inter-quartile range was 2.0. The median ABRI was 1.3 with an inter-quartile range of 1.1. The number of patients with ABRI ≥ 0.75 was 86 (76.1%) showing a failure to control variceal bleeding according to ABRI criteria. Outcome at the 7th day after admission showed that 94 (83.2%) patients were alive while 19 (16.8%) patients had expired during this period. Cross tabulation of outcome (alive and expired) with ABRI status [controlled (< 0.75) and uncontrolled (≥ 0.75)] showed that no patients had expired in the ABRI controlled group (Table 2) . χ 2 test with continuity correction gave a significance value of P = 0.017. A similar cross tabulation with Child's Pugh Class showed that the highest percentage of patients expired in Child's Pugh Class C while no patients with Child's Class A expired (Table 3) . χ 2 test with the Likelihood Ratio gave significant differences in the frequencies of expiry with Child's Pugh Class (P < 0.0001). A ROC curve was plotted using expiry as a state variable (Figure 1 ). The area under the curve was significantly large at 0.848 (P < 0.0001; 95% CI: 0.75-0.95). The sensitivity and specificity of the ABRI cutoff value of 0.75 in our study was 100% and 73.4%, respectively. The correlation of ABRI with outcome was analyzed by Pearson's Bivariate Correlation test. As the data of ABRI was skewed and not normally distributed its Log10 transformation was used. The results showed a significant correlation between ABRI and expiry with P < 0.0001.
DISCUSSION
This study showed a significant correlation between ABRI and the 7th day outcome in patients with AVH. This is a very significant finding as it is important to predict the outcome at an initial stage of management and ABRI suggests whether the variceal hemorrhage has been arrested at any point during management. Our study also established its cor relation with mortality. Earlier validation studies of ABRI were retrospective [11, 12] . The current study is prospective and designed more specifically to assess the correlation of ABRI with mortality which has not been previously studied. The correlation of higher ABRI scores with mortality was significant and this simple to use parameter should be used to assess failure to control bleeding and risk of mortality. The number of units of blood transfused and hematocrit levels, if used alone, are not good criteria to assess variceal bleeding control. We also used pharmacological and endoscopic interventions and the combined effect of these interventions was reflected in the outcome which was also observed in other reports from this region [14] . About 70% of patients rebleeding within 2 years, thus managing the index bleed properly and obliteration of varices can decrease rebleeding [15, 16] . Many scoring systems have been derived to predict the outcome of upper GI hemorrhage. The Rockall score is one such scoring system for predicting rebleeding and mortality which also showed good correlation [17, 18] . Limitations of the Rockall score are that it is rather difficult to use with the requirement of more parameters as compared to ABRI and it is not variceal bleeding specific, but designed for both variceal and non-variceal bleeding [18, 19] . Another popular scoring system, the Child's Pugh score predicts all cause morbidity and mortality in cirrhotic patients but is not specific for variceal hemorrhage [20] .
In conclusion, among the many predictive scoring systems in cirrhotic patients, ABRI is specific for variceal hemorrhage and correlates strongly with mortality and is a good indicator of the failure of variceal hemorrhage control.
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